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© Treatment of incontinence with venlafaxine or an aryloxy propanamine compound. 



® #Ji" nary ^" tinence » n humans is treated by administration of venlafaxine or a compound chosen 
from a series of aryloxy propanamines. 
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This invention belongs to the fields of pharmaceutical chemistry and pharmacological treatment, and pro- 
vides a new method of treating incontinence in humans, making use of a series of 3-aryloxypropanamines. 
particularly duloxetine. 

Urinary incontinence is a common condition, and often is so severe as to constitute an embarrassing and 

5 even disabling difficulty. It is a frequent cause of elderly people's confinement to nursing homes and other 
protected envronments. While it is more common among women than among men. at all ages, it afflicts sig- 
nificant numbers of both sexes. It is well known that many children past the usual age of toilet-training suffer 
from nocturnal enuresis, and less frequently from daytime urinary incontinence, and it is also well known that 
the elderly are quite likely to develop urinary incontinence as they grow older. However, some studies have 

10 reported daily incontinence among as many as 17% of young, apparently healthy, women. 

Thus, it is clear that reliable and safe methods of treating urinary incontinence are seriously needed. The 
need is not at present, adequately met 

Urinary incontinence is a manifestation of the failure of control of the muscles of the urinary sphincter and 
of the bladder. Those muscles are in balance, when the system is operating properly. The urinary sphincter 

15 should be sufficiently strong to hold back the pressure exerted by the muscles of the bladder, except when 
the subject consciously relaxes the sphincter in order to urinate. 

Incontinence results when the pressure within the bladder is too great, as a result of excessive force exert- 
ed by the muscles of the bladder, or when the urinary sphincter is too weak to hold back the normal intra-bladder 
pressure. Incontinence is broadly classified as urge incontinence (caused by excessive intra-bladder pres- 

20 sure), and stress incontinence (caused by a weak urethral sphincter). Patients often are seen with both urge 
and stress incontinence, a condition which is called mixed incontinence. 

Urinary incontinence, appearing in different types of patients, has a number of different causes or appa- 
rent causes, including Parkinsonism, multiple sclerosis, cerebral vascular system damage, cerebral arterio- 
sclerosis, lesions of the central nervous system, and infections of the bladder. Instability of the muscles of the 

25 bladder or urethra can have many causes, and interstitial cystitis can result in instability of the bladder detrusor 
muscles and result in a particularly painful and unpleasant variety of urge incontinence. 

Neurological disorders, including Parkinsonism, Alzheimer's disease, and multiple sclerosis, often result 
in urge incontinence, occurring through hyperactivity of the bladder muscles. Urinary incontinence is an early 
symptom of Parkinsonism, and in fact, is often made worse by anti-Parkinson's drugs. 

30 It is well known that children frequently have nocturnal incontinence. It has been reported that nocturnal 

incontinence occurs in 30% of 4-year-old children, and in 1 0% of 6-year-old children. This condition is a variety 
of urge incontinence and is a well-known source of emotional unrest in both children and their parents. 

Many elderly people suffer from incontinence, which may result from many causes and include both stress 
and urge incontinence, as well as mixed incontinence resulting from a complex of causes. Urge incontinence 

35 is most common in the elderly, usually caused by abnormal nervous or muscular responses of the bladder. 
Stress incontinence, relatively rare in elderly men. but more common in elderly women, can result from sur- 
gery, decreased muscle tone and anatomical changes in the pelvic organs, deterioration of the urethra, and 
deterioration in the neuromuscular response of the urethra. The diseases of the elderly, especially Alzheimer's 
disease, also frequently result in incontinence. 

40 Thus, it is clear that urinary incontinence is one of the major diseases of today. It is believed to afflict ap- 

proximately 12 million people in the United States alone, and to occur in from 15 to 30% of the population over 
the age of 60. Its treatment at present is quite unsatisfactory. 

Probably most patients are not treated at all. but use diapers, and other aids, mostly remaining dose to 
home in a state of embarrassment and isolation. Some types of incontinence can be improved by surgery, at 

45 great cost and some risk. The improvement is usually temporary with the average patient receiving 2.3 sur- 
geries in her lifetime. A few drugs are in use. including particularly imipramine and other anticholinergic and 
anti-spasmotic agents. Benzodiazepine antidepressants, ephedrine and phenylpropanolamine are used to 
some extent. 

All of the drugs now used for urinary incontinence have the disadvantage of possessing numerous phar- 
so macological activities, and therefore causing unwanted responses in the patients. The anti-cholinergic effects 
of the benzodiazepines and of imipramine are particularly significant and are likely to produce side effects 
which require withdrawal of the medication, or result in noncompliance by the patient 

Thus, it is clear that pharmaceuticals effective for the treatment of urinary incontinence, and free from 
undesired side effects, are badly needed. The present invention provides such pharmaceuticals. 
55 The present invention provides a method of treating urinary incontinence in a human in need of such treat- 

ment comprising administering to such human an effective incontinence-reducing dose of venlafaxine or a 
compound of the formula 
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whereir^RHs cydoalkyl. thienyt. halothienyl. (C r C 4 a.kyl)thienyl. furany.. pyndy. or thiazo.y.. 
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each of R* and R* independently is hydrogen or methyl; 
each R* independently is halo. d-C 4 alkyl, CVC3 alkoxy or trff luoromethyl- 
each Rs independently is halo, C,-C 4 alkyl or trtfluoromethyl; 
m is 0, 1 or 2; 
25 nis0or1;or 

a pharmaceutical^ acceptable add addition salt thereof. 
The invention also provides a pharmaceutical product for the treatment of urinary incontinence in a hu man 

Figure 1 - The effect of administration of duloxetine on bladder capacity 
acti^y 2 " ^ feCt ° f dU '° Xetine °" aC " Vity " 6Xtemal Urethra ' SphinCter musdes ' measu «* by EMG 
Figure 3 - The effects of duloxetine on hypogastric nerve activity, external urethral EMG and bladder pres- 

^eZUf^:^ " LY53857 ' C ° mPariSOn ^ R9Ure 3: LY53857 ™ Mistered at the time 

sure'LZaredw™ 

In this document, all temperatures will be indicated in degrees Celsius and »u Mif».ti* M ^ 
ratio^ concentration and HKe wi„ be expressed in weight JSZSS S£ 'SSSXS^ST^ 
The compounds useful in the present invention are selective inhibitors of the reuXke o ^'serotonin 
and norepinephrine, and have substantially no other pharmacological effects Tha^fe T «L J^f T 

ZSSSr"*"? WhiC 1 the COmP ° UndS may have 0Ccur on * 2222^'^ a ,eaS 10 P and* 
is stated that compound A has no muscarinic anti-chollnetpic actions 

o» r^noTnT^ha * ^ 4 ' 956 - 388 ' ««* * *• '"cowed 

oy reference here. The most pmlemjd compound of formula p Is duto«etlne. M-N-methyl-3-(1.„aphmaton,- 
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loxvV3-<2-thienyl)propanarnine. usually administered as the hydrochloride salt Duloxetine is prepared in the 
SS^tSSTEMipta 2 of that patent, which shows its high potency in the inh.brt.on of seroton.n and 

"^n^co^ 

s the meTods of synthesis and the complete description of the compounds from that document Certam of the 
co^nDOun7s are prafen-ed for use in the presently disclosed invention, however, and groups of those preferred 
cZounos Z to menlned here. It will be understood that preferred groups described below may be com- 
SS at delete other, more limKed subgroups, which are also particularly preferred ,n the pract.ce of 
the present invention. 

w a) R 1 is thienyi; 

b) R 1 is thienyi. halothienyi, or (C r C 4 alkyl)thienyi; 

c) R 1 is C5-C7 cycloalkyl; 

d) R 1 is furanyl, pyridyl or thiazolyl; 

e) At is phenyl or substituted phenyl; 
15 f) Ar is napthyi or substituted napthyi; 

g) Ar is unsubstituted phenyl or unsubstituted napthyi; 

h) R 2 is methyl and R 3 is hydrogen; 

^reaoeTv^ 

20 cs^Z^t^^to^^y exist in the form of individual stereoisomers, as well as the raceme 
mix^ra Whe me stereoiimeric form of a compound is not indicated in this document* w,.. * ; understood 
SbSh of the possible isomericforms. as well as the racemate. are intended. When ar undmdual sterecsomer 
s indicated asVthe case of duloxetine. the isomeric form will be stated as part of the name 

S example, the foNowing specif ic compounds illustrate the compounds of formula . wh.ch are contem- 

25 plated in the scope of the present invention. 

N-Methyl-3-(1-naphthalenyloxy)-3-(3-thienyl)propanamine phosphate 

( + )-N-Methyl-3-(2-naphthalenyloxy>-3-(cyclohexyl)propanamine citrate 

(+-N N-Dimethyl-3-(4-chloro-1-naphthalenyloxy)-3-(3-furanyl)propanam.ne hydrochloride 

N-Methyl-3-(5-methyl-2-naphthalenyloxy>-3-(2-thiazolyl)propanamine hydrobrom.de 

(-)-N-Methyl-3-(6-iodo-1-naphthalenyloxy)-3-(4-pyridyl)propanam.ne maleate 
N.N-Dimethyl-3-(1-naphthalenyloxy)-3-(cycloheptyl)propanamine formate 
M-N N-Dimethyl-3-(2-naphthalenyloxy)-3-(2-pyridyl)propanamine 



(+)-N-Methyl-3-(1-naphthalenyioxy)-3-(2-furanyl)propanamine sulfate 



(+)-r4-IVieinyi-*>~\ 1 -nap' in 10101 v - j . 

/>.N.Methyl-3-(4-methyl-1-naphthalenyloxy)-3-(4-thiazolyl)propanam.neoxalate 
N-Methyl-3-(2-naphthalenyloxy)-3-(2-thienyl)propanamine hydrochlonde 
U-N N-Dimeth/s-^odo^-napM^^ 

. .N N-Dimethyl-3-(1-naphthalenyloxy)-3-(3-pyridyl)propanamine hydro.od.de 
NN-Dimethyl-3-{4-methyl-2-naphthalenyloxy)-3-(3-furany1)propanamine maleate 
40 ( + ')-N-Methy1-3-(2-naphthalenyloxy)-3-(cyclohexyl)propanamine caprate 

-^-Methy.-3-(6-rHpropyM-naphtha.eny.oxy)-3-(3-isopro P yl-2-^^ 

; + )N.N-DimethV^ monohydrogen phos- 



phate 



3-(1-Naphthalenyloxy)-3-(5-ethyl-3-thieny1)propanamine succinate 
45 3 -[3-(Trifluoromethyl)-1-naphthalenyloxy]-3-(pyridyl)propanam.ne acetate 

( -)-N-Methyl-3-(6-methyl-1-naphthaleny1oxyV3-(4-chloro-2.thienyl)propanam.ne tartrate 

3-(2-Naphthalenyloxy)-3-(cyclopentyl)propanamine _ 
(-VN-Methyl-3-(4-n-butyl-1-naphthalenyloxy)-3-(3-furanvl)propanam.nemethanesulfonate 

(+)-3-(2-Chloro-1-naphthalenyloxy)-3-(5-thiazolyl)-propanamine oxalate 

so ( + )-N-Methyl-3-(1-naphthalenyloxy)-3-(3-furanyl)propanamine tartrate 

N,N-Dimethyl-3-<phenoxy)-3-(2-furanyl)propanamine oxalate 

NN-Dimethyl^4-(trifluoromethyl)phenoxy]-3-(cyclohexyl)propanam.ne hydrochlonde 
NlMethyl-3-(4-methytphenoxy)-3-(4-chloro-2-thienyl)propanamine propionate 
(-)-N-Methyl-3-(phenoxy)-3-(3-pyridyl)propanamine oxalate 
55 3 -[2-Chloro-4-(trifluoromethyl)phenoxyl-3-(2-thienyl)propanamme 

( + )-N.N-Dimethyl-3-(3-methoxyphenoxy)-3-(3-bromo-2-thienyl)propanam.ne crtrate 
N-Methyl-3-(4-bromophenoxy)-3-(4-thiazolyl)propanamine maleate 
(-)-NN-Dimethyl-3-(2-ethylphenoxy)-3-(5-methy1-3-thienyl)propanamine 
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N-Methyl-3-(2-bromophenoxy)-3-(3-thienyl)propanamine succinate 

i"^ N ^ th ^^ (2 ' 6 - dlmeth y , P henox y)- 3 -< 3 - m ethy|.2-thienyl)propanafnine acetate 
3-{3-(Tnfluoromethy1)phenoxyl-3-(3-furanyl)propanamine oxalate 
(-)-N-Methyl-3-(2,5-dichlorophenoxy)-3-(cydopentyl)propanamine 
3-{4.(Trifluoromethy()phenoxy]-3-(2-thiazolyl)propanamine 
(+)-N-Methyl-3-(phenoxy}-3-(5-methyl-2-thienyl)propanamine citrate 
( + )-3-(4-(Methoxyphenoxy)-3-(4-pvridyl)propanamine hydrochloride 
N.N-D|methylOK3-methyl-5-bromophenoxy^3-(3-thienyl)propana n iine 
N-Methyl-3-(3-n-propylphenoxy)-3-(2-thienyl)propanamine hydrochloride 
(+)-N-Methyl-3-(phenoxy)-3-(3-thienyl)propanamine phosphate 

(-)-N-Methy(-3-(4-methoxyphenoxy)-3-(cycloheptyl)propanaiTiine citrate 
3-(2-(Chlorophenoxy)-3-(5-thiazolyl)propanamine propionate 

3-^2-Chlo^>4-(trifluoron^ethyl)phenoxy^3-(3-thienyl)p^opanamine oxalate 
3-(Phenoxy)-3-(4-methyl-2-thienyl)propanamine 

(+)-N.N-Dimethyl-3-(4-ethylphenoxy)-3-(3-pyridyl)propanaminemaleate 
<-)-N.N-Dimethyl-3-[4-(trifluoromethyl)phenoxyh3-(2-pyridyl)propanamine 

mjsssssz ~ " ,ne mos ' compou " a - " M ' e °"'- - - « - »— - - 
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(S)-(-)-N,N-diniethyl-3-hydroxy-3-(2-thlenyl)-propanamine 

and O^SIg of concentrated hydrochloric acid in 20 ml of isopropano. was heated toreflux and stirred for 6 houns 

Hil-TJ hanOL The " Mhed 80Hd was dned for 16 at 50- to obtain 12.5 g of 2-thienvl 2- 

Z^t ZZT^Z^T^' 35 3 White S ° lid - A 12 0 9 • MrttaB ° f that intermediate Pro ^ W as 
, ^ 0 ' e t ha " 01 ^ amb.ent temperature, and the pH of the solution was raised to 11-12 by slow ad- 
drt.on o sod.um hydroxide. A 1.03 g portion of sodium borohydride was added, and the m^ure was s ^ed a 
ambient temperature for 4 hours. Then 7.5 ml of acetone was added, and the mixture ^Zto lo Zlel 

wTadld tk ^ T " COn r ntrated bV eva P° ratfo " to a -hite slurry, and 120 ml of methyl Stumer 
was added The m.xture was acidified to pH 1-1.5 by addition of concentrated hydrochloric acid and the sl 
uhon was st,ned for ten minutes. The P H was then made basic to pH 12 by slow addition of sodium £££ 
the ^ aqUe ° US Ph3Se Wa8 extracted witn 30 ml of methyl t-but* eSTarS 

b"Z~^ 

danJliH? 3 ? 6 vesse, 'f H+)-rnandelic acid, 4.18 g, wasdissolved in 12 ml of ethanol at 50°. and the man- 
dehc *«d solution was added slowly to the previous solution. The resulting slurry was then hea^ to reflux 

Z "IT 1 ^ 45 rT te t " th6n COO ' ed to ambient temperature, stirred for one hou" and T me ed anJ 
the sohd was washed w.th methyl t-buty. ether. The solid was then dried under vacuum at ko" to 7 S 

LtifTJLT "ST ■? "? ? d6Sired Pr ° dUCt - WhiCh is feo,ated as me by dissolvent wateT 

s'vent " ydrOXide SO,Uti0n ' BXtraCti0n int ° 3n OI9anic SO,vent - and - a P°-tion to ramovTtTe 

Preparation 2 

(S)-( + )-N.N-dimethyl-3-(1-naphthalenyloxy)-3-(2-thienvl)propanamine. phosphoric acid salt 

memyisuiToxide at 25 . To the solution was slowly added 3 g of sodium hvdridP a* * firv>/ ■ 

oil. with vigorous stirring. After 15 minutes of stLng. I.Ug oTXssium £Sl2^JS^S!2 

was continued at approximate* constant temperature for anothe^S minutes. Sen 7 2 8 g of tfluorS 

and was st rred for 2.5 hours at 60-65°. The mixture was then poured slowly into 190 ml of cold water and the 
PH was adjusted to 4^ by addition of acetic acid. The temperature of the mixture wa Through? to » and 75 
ml of hexane was added and stirring was continued for 10 minutes. The layers were the^separated and the 
aqueous phase was stirred again with 75m. of hexane and thephases separated. The P " £££££ phaS 
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25 



mixture was stirred for 15 mmutes at 25 P aaueous phase was extracted with 75 ml of 

white solid. 98.1% potency, adjusted yield 79.6%. 91% EE. 
Assay Methodology 

m, with 1:1 acetonlt^^ minutes, 
oronaphthalene at 5-6 minutes; dimethyl sulfoxide at z o minutes, « v» sensitivity of 0.1 ab- 

and fluoronaphthalene at 3-4 minutes. 
Preparation 3 

30 {+) -N-methyl-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine hydrochloride 

chloroformate. The mixture was st.rred at 55 for 1.25 Jours a no i au separat ed. The organic 

duloxetine as a white solid of potency 99.8%. 
The Disease and Its Treatment 

» mathftd ftf the Dresent invention is used to treat and control urinary incontinence of either or both the 
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of the central nervous system, the peripheral nervous system, the muscles of the bladder or urethra and in- 
fecfons of bladder or urethra are all effectively treated by the present method 

The types of urinary incontinence which have been called or caused by detrusor instability interstitial cvs- 
t.t.s. and nocturnal enuresis of either the primary or secondary type, are Included within 

TTri md ^ effeCtiVe ' y treated by the Present method S «« ^her. v^ES^ZSi 
as a result of cessation of estrogen production, and bladder hyperactivity are all effectively treated 
v J1 W 'J be fh demo " stra K ted b * the "iologica. testing examples which follow that the present in- 

venhon has the astomsh.ng ability to increase the effective volume of the bladder and s^^neouSt to £ 

r^T h e JTH ntraCt, ' ,ity t and nerV ° US SyStem COn,r °' ° f the muSdes which manage th ^SSSSShl ft 
IddtrlnH h ^ '"T" 0 " COntr °' S bo * U,9e inc ontinence. by increasing the effective voZe of me 
bladder and decreasing ^voluntary muscular activity around the bladder, and stress in^ntinencT rincreas! 
,ng voluntary control of the urethral sphincter and improving tone of the urethral musculature * 

Accordingly, the method of the present invention is carried out simply by administering an incontinence 
decreasmg dose of a compound of formula .. or ven.afaxine. to a patient in need of that treatment TeeUeaWe 
dose « vanable. and will always be determined by the physician in charge of the patient Further iU Should 
noted that rt may be necessary to adjust the dose of a compound when it is administered i of a S a7t 

ever the ratfe 52 ? °' " l * h h3S a " appreCiab,e ™ ,e ~ lar . geneVa how- 

ever, the range of effect.ve doses is from about 1 to about 50 mg/day per oatient A nrrf*.^ ~™ 

c^rcl 5 ,0 20 m9/k9 d3y - " C ° UrSe ' * iS ° f te " Practical to admSIX d- of a SET 
ceutical compound in portions, at various hours of the day pnarma- 

r roJ/T r °, Ute °l! dministration of the compounds of this invention is not critical. The compounds are absorbed 
from the alimentary tract, and so it is usually preferred to administer them orally, for convenlencTThey mlv 
The"cS ■ TTS ^ 3ny Pharmaceutica »y stable route if desired I a given ZZ£ " " 
hi „ J COmp ° unds of th,s 'mention are usually administered as pharmaceutical compositions which in com- 
bination with appropriate instructions for administering the composition in order to previde treatmen fo7£ 

SZH? "T""* n ° Ve ' embodiments °< *° mention. The patents whfch teach Z™£l 
also discuss the pharmaceutical compositions. All of the usual types of pharmaceutical comoosrtin^l k! 

ZVE22%£?7** tab,e r S ' CaPSU,eS> S °* Uti0nS - Parentera ' ^ ZZsTnsZ P Z^- 
.es. and troches Compos.tions are preferably formulated to contain a daily dose, or a convenient fraction of 

of T " 8 dOS ! 9 / WhiCh may be 8 Sin9 ' e SO,id entit * such as a ° ™J SrnvelnTvrmt 
« 2 -T S6 ,: , - SO, ^ The activi * of the ^pounds does not depend on the compositions !n wh ££j 
mulated ZJ r f ° r ° n 6 COnCentration 01 the ^Positions, and thus, the compositions are cho Jn and Jo^ 
.Tted « £ ? re T" S °1 COnvenience and econom y *• «se. Any of the compounds may be readSv form" 

ir^fubT/^ 

In general all of the compositions are prepared according to methods usual in pharmaceutical chemistrv 
Formulation 1 



Hard gelatin capsules are prepared using the following ingredients 



45 




Quantity (mg/capsule) 




Duloxetine hydrochloride 


5 




Starch, dried 


445 


50 


Magnesium stearate 


10 




Total 


460 mg 



55 Formulation 2 

A tablet is prepared using the ingredients below: 
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Quantity (mg/capsule) 


(♦).M4n«ll^^ 
Cellulose, micro crystal line 
Silicon dioxide, fumed 
Stearic acid 

Total — 


10 
640 
10 


665 mg 



10 



20 



25 



30 
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40 



The 



components are blended and compressed to form tablets each weighing 665 mg. 




45 



50 



Ethanol 

Propellant 22 (Chlorodifluoromethane) 

Total 



0.25 
29.75 
70.00 
100.00 



Formulation 4 

Tablets, each containing 20 mg of active ingredient, are made as follows: 



N.N-dimethyl-3-(4-methyl-^^ 
Starch 

Microcrystalline cellulose 
Polyvinylpyrrolidone (as 10% solution in water) 
Sodium carboxymethyl starch 
Magnesium stearate 
Talc 

Total 



20 mg 
85 mg 
35 mg 

4 mg 
4.5 mg 
0.5 mg 

1 mg 



150 mg 



The «*. — - — - - sssSi resist ZtZ- 

„„ gWy . The »o, U «on ^"^^Th^^CTc^ are a. 50- and pa,- 

on a tablet machine to yield tablets each weighing 150 mg. 
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Formulation 5 



(-)-N.N-dimethyl-3-(^^ oxa|ate 
Starch 

Microcrystalline cellulose 
Magnesium stearate 
Total 




The active ingredient cellulose, starch, and magnesium stearate are blended, passed through a No 45 
mesh U.S. sieve, and filled into hard gelatine capsules in 200 mg quantities. 

Formulation 6 

Suppositories, each containing 10 mg of active ingredient, are made as follows: 



(*)-N-methy|.3-(1.naphthalenyloxy)-3.(3.pyridyl)propanamine hydrochloride 

Saturated fatty acid glycerides 

Total 




The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fattv 

using the minimum heat necessary - The ™ ture is ^^SE! 2? 

pository mold of nominal 2 g capacity and allowed to cool. 
Formulation 7 

Suspensions, each containing 10 mg of active ingredient per 5 ml dose, are made as follows: 



N.N.dimethyl-3-(4-methoxyphenoxy).3-(2-thienyl)propanamine citrate 

Sodium carboxymethyl cellulose 

Syrup 

Benzoic acid solution 

Flavor 

Color 

Purified water to total 



10 mg 
50 mg 
1.25 ml 
0.10 ml 
q.v. 
q.v. 
5 ml 



45 



with a 



50 



th„. ~.h,?™l ,n rl 9red,ent s , O* 55 ** ,hrou 9 h a No - 45 ™*» U.S. sieve and mixed with the soidum carboxyme- 

Ztono ?h! t SyrUP . t0 ^ rm 3 Sm °° ,h P3Ste - The benzoic acid solution - «avor and color are dilut, 
portion of the water and added, with stirring. Sufficient water is then added to produce the required voiume. 

Formulation 8 

An intravenous formulation may be prepared as follows: 



(-)-N,N-dimethyl-3-(4^ succinate 
Isotonic saline 



100 mg 
1,000 ml 



55 



per minute 0 '" 1 ' 0 " * in9redients 9enera,,v is administered intravenousiy to a subject at a rate of 1 ml 
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The amount of active ingredient incorporated into the formulation of this invention is not critical; the con- 
centration should only be in a range sufficient to permit ready administration of the formulation in an amount 
which will deliver the desired amount of active ingredient 

5 Example of Therapeutic Effect 

Tests showing the powerful effect of the preferred compound in the treatment of both stress and urge in- 
continence are presented here. It will be understood thai the results shown here are representative of the vir- 
tues of the invention in its full scope. 

10 Seven female cats (2.5-3.5 kg) were anesthetized with alpha-chloralose (50-75 mg/kg i.v.) following in- 

duction with isoflurane. A cannula was inserted into the trachea. One catheter was inserted into the carotid 
artery for measuring systemic blood pressure, and another was placed in the radial vein for injecting drugs. 

Cystometrograms (CMGs) were conducted via a catheter (PE90) inserted through the dome of the bladder, 
which was used for both saline infusion and for recording of intravesical pressure. EMG electrodes were placed 

is in the peri-urethral striated muscle. CMG infusion rates ranged from 0.3 ml/min to 1 ml/min to achieve a mic- 
turition contraction within 10 minutes of starting infusion. Micturition contractions were accompanied by re- 
lease of bladder contents, which was measured by collecting the fluid in a cylinder attached to a force trans- 
ducer After reaching micturition threshold, saline infusion was continued and resulted in rhythmic bladder con- 
tractions and releases being maintained. During this time of rhythmic bladder activity, duloxetine was adm.n- 

20 istered and its effects on rhythmic contractions noted. Five minutes after duloxetine administration, the bladder 
was emptied and another CMG performed. 

In 3 of the 7 cats, efferent input to the bladder was activated by electrically stimulating the pelvic nerve 
with square-wave pulses of 0.05 msec, 10 Hz, sub-maximal intensity (0.5-8V) and the resultant pressure in- 
crease was recorded. 

25 Duloxetine was dissolved in 14% ethanol (10 mg/ml) and diluted with saline to allow appropriate dose in- 

jection in a volume of 0.1 - 0.3 ml/kg administered intravenously. Prazosin, an adrenergic receptor antag- 
onist (Sigma St Louis, MO) was dissolved in dilute HCL to a concentration of 1 mg/ml and diluted with saline 
to a concentration of 0.1 mg/ml. LY53857, 6-methyl-1- (1-methytethy1)ergoline-8-carboxylic acid, 2-hydroxy- 
1 -methylpropyl ester (Z)-2-butenedioate. a 5HT 2 receptor antagonist, was dissolved in saline with gentle warm- 

30 jng. 

Duloxetine produced dose-dependent increases in bladder capacity in all 7 cats, to about five times the 
capacity seen under control conditions (Figs. 1, 2, 4. and 5). Doses of 10 mg/kg (n=3) completely abolished 
micturition contractions (infusions were stopped after reaching the tonus limb of the CMG profile, which indi- 
cates that the elastic limits of the bladder are being reached). The increase in bladder capacity was not ac- 

35 companied by changes in the amplitude or duration of the contractions upon reaching micturition threshold 
volumes (Figs. 2. 3, 4, and 5). Similarly, there was no increase in the residual volume of the bladder (calculated 
by subtracting the amount released from the amount infused). Duloxetine also reduced the frequency of mic- 
turition contractions (20% of control frequency at 3 mg/kg) and proportionately increased the amount of urine 
released with each contraction (5 fold at 3 mg/kg). The effects of duloxetine on bladder activity were seen 

40 within 4 minutes of administration. No effects of duloxetine were seen on bladder contractions evoked by max- 
imal electrical stimulation of efferent fibers in the pelvic nerve. LY53857 (3 mg/kg, i.v.). alone or in combination 
with prazosin (300 Mg/kg. i.v.), did not reverse duloxetine's effects on bladder activity. 

Under control conditions (Figs. 3 and 5), there was very little peri-urethral muscle EMG activity during the 
filling phase of the CMG. 

45 Within 4 minutes of duloxetine administration there was a dose-dependent increase in pen-urethral muscle 

EMG activity recorded during rhythmic bladder contractions produced by continuous infusion. During the filling 
phase of the CMG, activity increased (Figs. 2, 3. 4. and 5) to 8 times control levels at a dose of 0.3 mg/kg with 
larger doses producing no greater effect on average. Activity was also increased about 8 fold during the period 
immediately following the micturition contraction. In the 4 cats that originally showed peri-urethral activity dur- 

50 ing micturition contractions, the intermittent periods of quiescence (i.e. bursting patterns) were maintained. In 
those 3 cats that displayed no urethral EMG activity during bladder contractions under control conditions, 
marked inhibition of peri-urethral sphincter activity was observed during bladder contractions. In other words, 
despite the increase in peri-urethral EMG activity during the filling phase of the CMG, synergy between the 
bladder contraction and sphincter relaxation was maintained in these latter 3 cats (Fig. 5). 

55 In 4 of 6 cats, the increase in peri-urethral sphincter EMG activity was completely abolished by LY53857 

(100 - 300 ug/kg, i.v.), a 5HT2 receptor antagonist (Fig. 4). In the other 2 of 6 cats, LY53857 (1 00 ug/kg. i.v.) 
decreased peri-urethral sphincter EMG activity to 50% and 33% of the duloxetine-induced levels of activity, 
respectively, and larger doses (to 3 mg/kg, i.v.) produced no further decrease (Fig. 5). Subsequent adminis- 
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tration of prazosin (100 ug/kg. i.v.) did abolish peri-urethral sphincter EMG activity (Fiq 5) 

nJ?JS£ Sh ° W tha ' dU '° Xetine inCreaS6S b ' adder -T*' P"*"*^V£ sphincter*) striated 

ino t^IST" 1 Wi , lh in ° reaSeS P eri - ure,hra ' activity, duloxetine also inhibited bladder activity increas- 
ing the bladder volume necessary to evoke micturition. Although capacity was increased then* Z , ,S2££ 

rfita^ZS threshold necessary to elicit a micturition contraction, but it was not effecting motor response 
° nCe th %? ,eVa . ted miCturition tnresho,d «« Passed. This finding, and morlTmporLT tnt 
fere Z SI ,h T "° ^ 0f du,oxetine on bladd *' contractions evoked by stimulation o SS ef! 

ated cen rally. It ,s also .mportant to note that although duloxetine increased urethral sphincter art!vftv ^hL 
synerg.shc .nteraction between bladder contraction and sphincter activity was mainlined * 

theil^JZTr ' adderra . Pa f itybydU,OXetineind ^ while 
the mcrease ,n ton,c pen-uremral sphincter EMG activity indicates utility for stress incontinence Sin« 7hZl 

UZS^Tf T ,reatment f ° r b ° th tyP6S ° f Urinar ^ '"-""nence. sl^Z^ZtZ^l 
lS2?r T 2 advancement for mese P at «nts. Since duloxetine had no effect on the magnitui of the 
bladder contract™ once it had reached micturition threshold, micturition occurred as effYden t* as t Sad be! 

il 9 f tn,en ? iS * mPOnant >n ' i9ht « *" faCt ,hat «™« '"continence ^ 

ssarsr eff iciency of micturition and increases in residuai — - * ~rs 



20 bladder contractile force. 
Claims 

25 1 . The use of venlafaxine or a compound of the formula 



R 1 —CHCH^HsNRSr 3 
O 

I 

Ar 



wherein: Ri is C 5 -C 7 cycloalkyl. thienyl. halothienyl. (C,-C 4 alkyl)thienyf. furanyl. pyridyl or thiazdyt; 



or 




each of R* and R3 independently is hydrogen or methyl- 
each R< independently is halo. C r C 4 alkyl, C,-C 3 alkoxi, or trifluoiomethyl 
each Rs independently is halo. C,-C 4 alkyl or trifluoromethyi- 
m is 0. 1 or 2; 

« »isri£'^s^. ac " aa< "" ,> " ■* * fo ' ,he — — « - * — — * 

2. A use of Claim 1 wherein the compound is venlafaxine. 
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3. A use of Claim 1 wherein the compound is a compound of formula I as defined in Claim 1 . 

4. A use of Claim 1 wherein the incontinence is both stress and urge incontinence. 

5. A use of Claim 3 wherein the incontinence is both stress and urge incontinence. 

5 

6. A use of Claim 3 wherein the incontinence is urge incontinence. 

7. 4 use of Claim 3 wherein the incontinence is stress incontinence. 

10 8. A use of Claim 3 wherein the compound is duloxetine or a pharmaceutical^ acceptable salt thereof. 

9. A use of any one of Claims 5-7 wherein the compound is duloxetine or a pharmaceutical!/ acceptable salt 
thereof. 
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FIG. I 
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